An improved in vitro bioassay method for the measurement of LH activity is presented. The method is based on the assay of testosterone produced by "Leydig cell" preparations from mouse testes in the presence of added gonadotrophin. The 
In a previous paper (Van Damme et al. 1973 ) an in vitro bioassay method for measuring LH activity was described. Evidence was presented indicating that the method, which is based on the assay of testosterone produced by decapsulated mouse testes in the presence of LH preparations, fulfils the recognised criteria of reliability. There were, however, 2 limitations of the method; the relatively poor precision ( = 0.22) and a limited practicability.
The present paper describes a significantly improved modification of the previous method. "Leydig cell"* preparations from disrupted mouse testes are used in the bioassay. This modification results in a considerable increase in precision, sensitivity and practicability.
MATERIALS
Abbreviations and trivial names CV = coefficient of variation: HHG = human hypophyseal gonadotrophin; HHLH = human hypophyseal luteinizing hormone; HTSH = human thyroid stimulating hormone; = index of precision; LHRH = luteinizing hormone releasing hormone: OAAD = ova¬ rian ascorbic acid depletion assay; RIA = radioimmunoassay; WITARO = weight in¬ crease of the total accessory reproductive organs in intact immature rats.
Materials
Sprague-Dawley rats and mice of the Naval Medical Research Institute strain (Bethesda, USA) were purchased from AB Anticimex, Stockholm, and caged for a minimum of 24 h prior to sacrifice.
The majority of the hormones used have been described previously (Van Damme et al. 1973) . Additional preparations used are indicated in the text.
All glassware used was siliconized (Silikonvätska MS 1107, Kebo, Sweden; 2% in acetone) and dried at 50°C overnight.
Eagle's Minimum Essential Medium and calf serum were obtained from Statens Bakteriologiska Laboratorium, Stockholm, Sweden. The medium containing the calf serum was bubbled with Oo-CO» (93.5:6.5) for several minutes before use. The re¬ sulting pH was 7.2. The serum was obtained from calves aged 1-3 months. As assessed by the present "Leydig cell" bioassay method LH activity in 45 ul of serum was non-detectable.
The collagenase (137 U/mg) and the Lima bean trypsin inhibitor were obtained from Worthington Biochemical Co., New Jersey, USA.
METHODS

Proposed method
Assay design.
-A 3 + 3 point assay is used in quadruplicate for each dose level with a log dose interval of 1.5. Usually 10 unknown preparations are assayed against 1 standard. Validity tests are performed as described in a previous publication (Van Damme et al. 1973 (Van Damme el al. 1973) .
Linearization of the dose response relationship.
When the testosterone produced (pg) was plotted against the logarithm of the dose, the dose response line deviated from linearity at the lower dose levels (Fig. 1 a) . In an attempt to extend the working range to include lower doses, various metametric transformations (e. g. Finney 1964) were tried. It was found that by plotting the square root of the amount of testosterone produced (y''s) as the response metameter against the logarithm of the dose, a straight line is obtained over a wide range of doses (Fig. 1 a) . This improvement in linearity was consistent when 10 subsequent assays were analysed.
The homogeneity of variances was assessed by the use of Bartlett's (1937) tions (4-98 testes/100 ml). (Fig. 1 b) Choice of cell concentration.
Dose response curves to HCG were prepared at cell concentrations equivalent to 6, 12, 24 and 48 testes/lOOml (total cell concentration ranging from 0.15-1.2 10 cells/ml) (Fig. 2 a) , and the sensitivity, slope and working range were investigated using the square root of the testosterone produced per cell as the response metameter. At higher cell concentrations there was an increase in sensitivity; a finding which can be utilized for assays requiring a specially high sensi¬ tivity. However, the high levels of testosterone produced under these conditions would require a dilution step before RIA and such a lengthening of the procedure was not considered necessary in the present study. Suitable sensitivity and precision were ob¬ tained with 12 testes/lOOml (3 IO5 cells/ml, i.e. 6 IO4 cells/assay) without the need to dilute the sample before RIA.
Conditions of assay.
Pre-incubation of the cells in the absence of added gonado¬ trophins for 60 min followed by centrifugation and resuspension in fresh medium gave an increase in sensitivity and a reduction of the testosterone produced by the cells containing no added gonadotrophin (Fig. 2 b) (Finney 1964) with an HCG and 2 HHG estimates which were not included in the assessment of the weighted mean relative potency.
All hormone preparations possessing LH activity (HCG, HMG, HHG, FSH and TSH) gave linear dose response lines. Parallelism was observed with gona¬ dotrophins from the same source between HCG (2nd IS) and HHG (69/104) (n = 5); however, deviations from parallelism were observed in 2 out of 8 assays when HCG (2nd IS) was assayed against HMG (2nd IRP).
In terms of practicability, the assay of 10 unknown hormone preparations against 1 standard can be performed by 2 persons in l1/2 days.
The specificity of the method was investigated in a similar way to the pre¬ vious study (Van Damme et al. 1973) . Firstly, the LH activity of a number of hormone preparations was assessed, and with the exception of FSH and TSH preparations, no activity could be detected (Table 1) (Diczfalusy 1954) or the OAAD (Parlow 1961) 
